persistent jets or transient ejections. Therefore, detecting such emission would improve the understanding of the jet physics. The imaging atmospheric Cherenkov telescope MAGIC observed Cygnus X-3 for about 70 hr between 2006 March and 2009 August in different X-ray/radio spectral states and also during a period of enhanced γ-ray emission. MAGIC found no evidence for a VHE signal from the direction of the microquasar. An upper limit to the integral flux for energies higher than 250 GeV has been set to 2.2 × 10 −12 photons cm −2 s −1 (95% confidence level). This is the best limit so far to the VHE emission from this source. The non-detection of a VHE signal during the period of activity in the high-energy band sheds light on the location of the possible VHE radiation favoring the emission from the innermost region of the jets, where absorption is significant. The current and future generations of Cherenkov telescopes may detect a signal under precise spectral conditions. Subject headings: acceleration of particles -binaries: general -gamma rays: general -methods: observational -X-rays: binaries 1. INTRODUCTION Cygnus X-3 is a bright and persistent X-ray binary, discovered in 1966 (Giacconi et al. 1967 ), but the high-energy processes occurring in the source are still poorly understood. It lies close to the Galactic plane at a distance between 3.4 and 9.8 kpc, probably at 7 kpc, depending on different distance estimates to the Cygnus OB2 association (Ling et al. 2009 ). The nature and the mass of the compact object are still a subject for debate. Published results suggest either a neutron star of 1.4 M ⊙ (Stark & Saia 2003) or a black hole of less than 10 M ⊙ (Hanson et al. 2000) . The identification of its donor star as a Wolf-Rayet star (van Kerkwijk et al. 1992) classifies it as a high-mass X-ray binary. Nevertheless Cygnus X-3 shows a short orbital period of 4.8 hr, typical of the lowmass binaries, which has been inferred from the modulation of both the X-ray (Parsignault et al. 1972 ) and infrared emissions (Becklin et al. 1973) .
Despite the strong X-ray absorption in this system, which may be caused by the wind of the companion star, the Xray spectrum has been intensively studied. The source shows two main spectral X-ray states resembling the canonical states of the black hole binaries: the hard state (HS) and the soft state (SS; Zdziarski & Gierlinski 2004; Hjalmarsdotter et al. 2008 ). The HS is characterized by a weak soft thermal component and a strong non-thermal power-law emission peaking at hard X-ray energies, whereas the SS, though showing a non-thermal tail (Szostek et al. 2008) , is dominated by the optically thick thermal disk emission. In Cygnus X-3, however, the HS displays a high-energy cutoff at ≈ 20 keV, significantly lower than the ≈ 100 keV value found for black hole binaries (Hjalmarsdotter et al. 2004; Zdziarski & Gierlinski 2004) .
Adding to its peculiarity, Cygnus X-3 is the brightest radio source among the X-ray binaries, quite frequently exhibiting huge radio flares (as intense as few thousand times the quiescent emission level of ∼ 20 mJy at 1.5 GHz; Braes & Miley 1972) first seen by Gregory et al. (1972) . During these outbursts, which occur mainly when the source is in the SS, and last several days, Cygnus X-3 reveals the presence of collimated relativistic jets (e.g., Martí et al. 2001; Mioduszewski et al. 2001; Geldzahler et al. 1983; Miller-Jones et al. 2004) . Thus, Cygnus X-3 has been classified as a microquasar. Based on arcsecond-scale radio observations and their relation with soft X-ray emission, six X-ray/radio states have been identified: quiescent (flux densities ∼ 100 mJy), minor flaring ( < 1Jy), suppressed (< 100 mJy), quenched (< 30 mJy), major flaring (> 1 Jy), and post-flaring (Szostek et al. 2008; Tudose et al. 2010; Koljonen et al. 2010 ). In the transition from the Xray hard/radio quiescent state to the SS, the radio emission is strongly suppressed, and if it reaches the quenched level, the source usually produces a major radio flare (Waltman et al. 1994) .
Cygnus X-3 has also historically drawn a great deal of attention due to numerous claims of detection at TeV and PeV γ rays, using early-days detectors in these energy ranges (Vladimirsky et al. 1973; Danaher et al. 1981; Lamb et al. 1982; Dowthwaite 1983; Samorsky & Stamm 1983; Cawley et al. 1985; Chadwick et al. 1985; Bhat et al. 1986 ). However, a critical analysis of these observations raised doubts about their validity (Chardin & Gerbier 1989) , and in recent years the more sensitive instruments have not confirmed those claims for energies above 500 GeV (Schilling et al. 2001; Albert et al. 2008a ). Nevertheless, microquasars are believed to produce a very high energy (VHE) emission inside the jets: high density and magnetic fields provided by the accretion disk and by the companion star create favorable conditions for effective production of γ rays (Levinson & Blandford 1996; Romero et al. 2003; Bosch-Ramon et al. 2006) . This radiation could have either an episodic nature due to the ejection of strong radio-emitting blobs (Atoyan & Aharonian 1999) , generally occurring in the SS in the case of Cygnus X-3 or a (quasi) stationary character being originated in the persistent compact jet present during the HS (Bosch-Ramon et al. 2006) .
Using data from the Energetic Gamma-Ray Experiment Telescope detector aboard the Compton Gamma-Ray Observatory, Mori et al. (1997) reported an average flux of (8.2 ± 0.9) × 10 −7 photons cm −2 s −1 at energies above 100 MeV coming from the direction of Cygnus X-3. However, no orbital modulation was detected in the signal, precluding a solid association. The experimental situation in the high-energy region has been drastically changed by the results recently published by AGILE (Tavani et al. 2009 ) and Fermi/LAT (Abdo et al. 2009 ). AGILE detected the source in five different moments, for a couple of days each, four of them corresponding to the peak emissions shown in the detailed Fermi/LAT light curve (see below). The last detection, occurred in 2009 July, has not been published yet by the AG-ILE Collaboration (A. Bulgarelli et al., in preparation) . On the other hand, Fermi/LAT detected a clear signal from Cygnus X-3 above 100 MeV during two periods of enhanced activity lasting for several weeks and coinciding with the source being in the SS. The measured flux is variable and shows an orbital modulation, which confirms the origin of the signal from the microquasar. The AGILE flux level is comparable with the one of the Fermi/LAT flux peaks, as high as 2.0 × 10 −6 photons cm −2 s −1 above 100 MeV. Observations of binary systems with imaging atmospheric Cherenkov telescopes (IACTs) in the VHE band have proven very fruitful in recent years, with the detection of the orbitally modulated γ-ray emitters PSR B1259-63 (Aharonian et al. 2005a) , LS 5039 (Aharonian et al. 2005b (Aharonian et al. , 2006 , and LS I +61 303 (Albert et al. 2006 (Albert et al. , 2008b (Albert et al. , 2009 Acciari et al. 2008 Acciari et al. , 2009 Anderhub et al. 2009 ). However, these systems may be different from Cygnus X-3 since the radio and high-energy radiation could be produced in all three sources by the interaction of the winds of a star and an orbiting pulsar (Maraschi & Treves 1981; Tavani & Arons 1997; Dubus 2006) . Nevertheless, Cygnus X-3 GeV γ-ray modulation presents some common features to those observed in LS 5039 and LS I +61 303. On the other hand, although observations of other well-established microquasars, such as GRS 1915+105 (Acero et al. 2009; Saito et al. 2009 ), did not reveal any signal, there is an interesting possibility of VHE emission from Cygnus X-1 (Albert et al. 2007a ), still to be confirmed by an independent detection. The origin of this possible emission has been speculated to be linked to a maximum of the X-ray super-orbital modulation of the system (Rico 2008) . Moreover, there is also a claim by AGILE about a Cygnus X-1 detection during a short flare (Sabatini et al. 2010 , ATel 2512 , which, however, has not been corroborated by Fermi/LAT yet 1 . Such experimental results endorsed by the theoretical predictions, have encouraged deeper observations of the black hole binaries in the VHE band.
This paper reports observations of Cygnus X-3 performed with the Major Atmospheric Gamma Imaging Cherenkov (MAGIC) telescope between 2006 and 2009. All these observations were carried out with the first stand-alone MAGIC telescope, MAGIC phase I. Cygnus X-3 observations were planned to cover different X-ray/radio states, including those that showed a strong high-energy γ-ray flux. This allowed us to search for VHE emission, above 250 GeV, from Cygnus X-3 in the different cases for which this radiation is predicted in theoretical scenarios. In addition, specific analyses were performed to look for predicted features, such as periodic and variable emission. Section 2 describes the performance of MAGIC and the observational strategy. The analysis chain is explained in Section 3. The results obtained by MAGIC in a multi-wavelength context are reported in Section 4. A brief discussion is given in Section 5.
2. OBSERVATIONS MAGIC (phase I) is an IACT located at the Canary Island of La Palma (Spain), at 28
• .8 N-, 17
• .8 W, 2200 m above sea level. It is a 17 m diameter IACT with an energy threshold of 60 GeV (with the standard trigger). The collected Cherenkov light is focused on a multi-pixel camera composed of 576 photomultiplier tubes (PMTs).
The performance of the MAGIC telescope changed over the years. The largest improvement followed the upgrade of the 300 MHz readout system in 2007 February. The new multiplexed 2 GHz flash analog-digital converters improved the time resolution of the recorded shower images and reduced the contamination of the night sky background (Aliu et al. 2009 ). Accordingly, the telescope integral flux sensitivity improved from ≈ 2.5% to ≈ 1.6% of the Crab Nebula flux for energies greater than 270 GeV in 50 hr of observations. At these energies, the angular and energy resolutions are ≈ 0
• .1 and ≈ 20%, respectively. MAGIC can provide γ-ray point-like source localization in the sky with a precision of ≈ 2 ′ (Albert et al. 2008c) . It is able to observe under moderate moonlight or twilight conditions (Albert et al. 2007b At La Palma, Cygnus X-3 culminates at a zenith angle of 12
• . The observations were carried out at zenith angles between 12
• and 50
• . They were performed partially in a on-off mode and in a false-source tracking mode (wobble) (Fomin et al. 1994) , the latter pointing to two directions at 24 ′ distance and opposite sides of the source. The entire Cygnus X-3 data set recorded by MAGIC amounts to 69.2 hr, out of which 12.5 hr 2 were rejected from further analysis because of their anomalous event rates, leading to a total of 56.7 hr of useful data distributed in 39 nights of observation. The details of the observations are quoted in Table 1. 3. DATA ANALYSIS Data analysis was carried out using the standard MAGIC calibration and analysis software: once the PMT signal pulses are calibrated (Albert et al. 2008d) , pixels containing no useful information for the shower image reconstruction are discarded. This is done by an image cleaning procedure which takes into account the amplitude and the timing information of the calibrated signals (Aliu et al. 2009 ). The constraints on the signal amplitude are increased in the case of moonlight conditions, when the pixel DCs become larger than 2.5 µA (see Table 1 ). This higher image cleaning allows us to use the standard Monte Carlo (MC) during the analysis of these data, without the need of any correction, as long as the average pixel DCs are below 4 µA (Britzger et al. 2009 ).
Afterward, the surviving pixels are used to compute the Hillas event image parameters (Hillas 1985) . In addition, Hillas and timing variables are combined into a single γ/hadron discriminator (hadronness) and an energy estimator by means of the Random Forest classification and regression algorithm, which takes into account the correlation between the different Hillas and timing variables (Breiman 2001; Albert et al. 2008e ). These algorithms are trained with a sample of MC-simulated γ-ray events and a sample of back- ground events extracted from real data. The used timing variables allow an improvement of the analysis sensitivity of a factor of 1.4 (1.2) in data recorded with the new ultra-fast (old 300 MHz) readout system (Aliu et al. 2009 ).
Images with a total charge below 200 photo-electrons were discarded from further analysis in order to homogenize the different data and MC samples and achieve a common stable energy threshold of all the analyses. The number of γ-ray candidates in the direction of the source is estimated by using the distribution of alpha angle (Hillas 1985) , which is related to the shower orientation. The evaluation of the background depends on the data taking mode. For data taken in the onoff mode in which the signal data sample is called "on" data, the background is estimated using a different sample, called "off" data. The latter has a similar amount of data recorded during the same epoch as the "on" sample at similar zenith angles and atmospheric conditions with no known γ-ray source in the field of view. For the observations carried out in the wobble mode, the background is extracted from three circular control regions, located symmetrically to the source position with respect to the camera center.
The Cygnus X-3 data set extends over five different, oneyear long cycles of observation, which are characterized by varying performances of the telescope. In addition, cycle I data were recorded in the on-off mode, all the others in the wobble mode, cycle IV data were taken under moderate moonlight conditions. Each cycle of data was analyzed separately using the appropriate image cleaning procedure, and a matching sample of MC-simulated γ-ray events. The analysis selection cuts, on hadronness and alpha, for each cycle of data were obtained optimizing the sensitivity in a Crab Nebula sample and requiring at least 70% γ-ray selection efficiency. The selected Crab Nebula sample was recorded during the same cycle at similar zenith angles and in the same data taking mode.
All the analyses were then combined in order to calculate the integral flux upper limits (ULs) for energies greater than 250 GeV, which is the energy threshold of each cycle of data. The obtained ULs at the 95% confidence level (CL) were computed after Rolke et al. (2005) method assuming a Gaussian background and 30% of systematic uncertainties in the flux level (Albert et al. 2008c ). The spectrum was assumed to be Crab like (Aharonian et al. 2004) , with a photon index of 2.6. However, a 30% change in the photon index yields a variation of less than 1% in the ULs. 4 . RESULTS A search for VHE γ-ray emission from Cygnus X-3 was performed separately for each cycle of observations. None of them yielded a significant excess. The combination of all the data samples yields a 95% CL upper limit to an integral flux of 2.2 × 10 −12 photons cm −2 s −1 for energies greater than 250 GeV. It corresponds to 1.3% of the Crab Nebula flux at these energies. The differential flux ULs are shown in Table 2 and in Figure 1 .
Given that Cygnus X-3 flux is variable at other energy bands on time scales of days, γ-ray signals were searched for also on a daily basis. No significant excess events were found in any observation night. The integral flux ULs for energies above 250 GeV are shown in Table 3 . The grey bands show the periods corresponding to the MAGIC observations. The OVRO and AMI 15 GHz data generally agree well, except for the offset apparent during steady periods which is due to unrelated extended emission resolved out by AMI.
In Figure 2 , MAGIC results are presented in a multiwavelength context where the above-mentioned flux variability at different energy bands is rather clear. In particular, it displays daily MAGIC VHE integral ULs, highenergy γ-ray (AGILE and Fermi/LAT (0.1-30 GeV)), hard Xray (Swift/BAT (15-50 keV)), soft X-ray (RXTE/ASM (3-5 keV)), and radio measured fluxes from 2006 January 1 (MJD 53736) until 2009 December 15 (MJD 55180). The soft Xray energy band of RXTE/ASM is between 1.5 and 12 keV, out of which only the 3-5 keV band was used, as it yields to the cleanest radio/X-ray correlation (Szostek et al. 2008 ). The radio measurements, displayed in logarithmic scale, were provided by the RATAN-600 telescope at 2.15, 4.8, and 11.2 GHz and by the Ryle telescope (RT), the Arcminute Microkelvin Imager (AMI) telescope and the Owens Valley Radio Observatory (OVRO) 40 meter telescope at 15 GHz.
The soft and hard X-ray fluxes shown in Figure 2 allow us to derive the X-ray spectral state of Cygnus X-3 during MAGIC observations. Cycle III data are the only ones taken when the source was in the HS, as requested by the obser- vational trigger. All the other observations were carried out when the source was in the SS. The first two MAGIC observational campaigns (cycles I and II) were triggered by flares at radio frequencies, which are expected when the source is in the SS. Unfortunately, the conditions on the trigger together with MAGIC constraints on observation time did not allow a simultaneous coverage of the flaring states: MAGIC started pointing toward Cygnus X-3 twelve and two days after the strong radio emission, respectively. On the other hand, in the last observational cycles (IV and V), MAGIC observed the source during the SS, following two AGILE alerts on a highflux activity in the high-energy band: the GeV emission occurs only in this X-ray spectral state. During the second alert, in 2009 July (MJD 55030), MAGIC recorded some data simultaneous with a GeV peak emission and did not detect any VHE signal. This important result will be discussed in detail in Section 4.1.
Microquasars are expected to produce VHE emission inside the jets either when they are compact and persistent, mainly in the HS, or in the presence of strong radio-emitting-blobs, which most likely happen during an SS. Therefore, the results of the MAGIC observations were divided according to the X-ray spectral state of the source, as described in Sections 4.2 and 4.3 for the SS and HS, respectively. Besides, in the scenario where the VHE radiation is emitted during powerful synchrotron radio ejections, there might be a correlation between these two wavelengths (Atoyan & Aharonian 1999) . Therefore, in Section 4.4 the X-ray/radio states during the MAGIC observations are quoted. They detected a strong signal above 100 MeV, with an overall significance of more than 29 standard deviations, which is mainly dominated by two active periods: MJD 54750-54820 and 54990-55045. These active periods coincide with the X-ray SS of the source, indicating that Cygnus X-3 emits high-energy γ-rays during this spectral state, with an average flux of 1.2 × 10 −6 photons cm −2 s −1 and a photon index of 2.70 ± 0.05 stat ± 0.20 sys (under the assumption of a powerlaw spectrum). They also estimated that the peak flux can be as high as 2 × 10 −6 photons cm −2 s −1 without providing any photon index.
Results during High-energy γ-ray
The five AGILE detections between 100 MeV and 3 GeV (Tavani et al. 2009 ; A. Bulgarelli et al., in preparation) coincide with the strongest high-energy outbursts, which can be seen overlapping them with the Fermi/LAT light curve. The AGILE integral flux averaged over the first four detections is estimated to be 1.9 × 10 −6 photons cm −2 s −1 with a corresponding photon index of 1.8 ± 0.2.
In cycle V, MAGIC pointed at Cygnus X-3 during the second period of high-energy enhanced activity detected by Fermi/LAT, as shown in Figure 3 . In particular, MAGIC carried out observations simultaneous with a GeV emission peak on 2009 July 21 and 22 (MJD 55033-55034), and it did not detect any VHE emission. The corresponding MAGIC integral flux ULs above 250 GeV are lower than 6% of the Crab Nebula flux. Figure 4 shows the spectral energy distribution (SED) of Cygnus X-3 between 100 MeV and 5 TeV including MAGIC 95% CL upper limits at VHE, and the power-law spectrum in the high-energy range reported by both AGILE and Fermi/LAT. The spectra take into account the error on the photon index and the one on the integral flux, which is 30% and 40% for Fermi/LAT and AGILE, respectively. The SED for the average SS was obtained considering the average Fermi/LAT flux and MAGIC results of the SS data set. On the other hand, to obtain the SED during a high-energy emission peak, the MAGIC measurements simultaneous with the GeV emission peak and both Fermi/LAT and AGILE spectral power-law fits were used. The Fermi/LAT photon index during the peak was assumed to be the same as the one for the SS average flux. Being the latter dominated by the brightest phases of the γ-ray outburst, it can also be considered representative of the flaring activity. Both MAGIC ULs are consistent with the extrapolation of the Fermi/LAT spectra up to VHE, but not with the extrapolation of the harder AGILE spectrum, which would suggest a cutoff between some tens and 250 GeV.
Results During the Soft State
The MAGIC telescope pointed at Cygnus X-3 when it was in the SS during the observational cycles I, II, IV and V, corresponding to a total of 30.8 hr. For these observations, soft Xray measurements in the 3-5 keV band are always above the transitional level set at 3 counts s After having analyzed each data cycle separately, the data sets were combined in order to obtain a global UL to the integral flux for the SS. The UL at 95% CL for energies greater than 250 GeV is 4.1 × 10 −12 photons cm −2 s −1 , i.e., ∼ 2.5% of the Crab Nebula flux. The differential flux ULs for this spectral state are shown in Table 4 and in the left panel of Figure 5 .
Due to the highly anisotropic radiation from the companion star, the predicted γ-ray emission above 250 GeV would be modulated according to the orbital phase (Bednarek 1997) . Absorption might play an important role in making the VHE orbital modulation difficult to be detected by the current sensitivity instrumentation (Bednarek 2010) . The orbital modulation of the GeV γ-ray emission was detected only when the source was in the SS (Abdo et al. 2009 ). MAGIC searched for such modulation in this spectral state. A phase-folded analysis was performed assuming the parabolic ephemeris in Singh et al. (2002) . The results are shown in the left panel of Figure 6 and in Table 5 . No evidence of VHE γ-ray signal was found in any phase bin. The obtained integral flux ULs are smaller than 10% of the Crab Nebula flux for all of them.
Results During the Hard State
The 25.9 hr of MAGIC cycle III data sample were obtained when Cygnus X-3 was in the HS. Swift/BAT count rates during this cycle are rather high, greater than 0.05 counts cm −2 s −1 , whereas the soft X-ray fluxes in the 3-5 keV band are below 2 counts s −1 . For this spectral state, the integral flux UL for energies greater than 250 GeV is 1.1% of the Crab Nebula flux (1.8 × 10
−12 photons cm −2 s −1 ). The differential flux ULs are quoted in Table 4 and plotted in the right panel of Figure 5 . The performed phase-folded analysis for this spectral state did not yield any significant detection. The computed ULs to the integral flux are, on average, at the level of 5% of the Crab Nebula flux (see the right panel of Figure 6 and Table 5 ).
Results During X-ray/Radio
Rtates MAGIC observed Cygnus X-3 in both X-ray main spectral states (see Sections 4.2 and 4.3). However, the state of the source can be further characterized by simultaneous radio flux. Szostek et al. (2008) identified six different X-ray/radio states studying simultaneous observations of the Green Bank Interferometer at 8.3 GHz and RXTE/ASM in the energy range 3-5 keV. The relation between these two energy bands is shown in the so-called saxophone plot (see Figure 7) . It was noted that the use of other radio frequencies yields similar results. This gives us the confidence that a direct comparison between their and our results using 15 GHz (RT and AMI) and 11.2 GHz (RATAN-600) is reasonable. The OVRO and AMI 15 GHz data generally agree well, but for an ∼0.12 Jy offset apparent during steady periods, probably due to unrelated extended emission resolved out by AMI. Thus, only the AMI 15 GHz were used in this analysis, although our conclusions are not substantially affected by this choice. Figure 7 shows the soft X-ray (3-5 keV) RXTE/ASM count rates versus radio flux densities corresponding either to the nights of MAGIC observations for the five observational cycles or to the AGILE flux peaks (only the last four AGILE detections were considered since no simultaneous radio data were available for the first one). Unfortunately, no radio -Soft X-ray counts vs. radio fluxes simultaneous with the GeV peak fluxes (yellow stars) and MAGIC observations, where the different marker colors identify the five MAGIC observational cycles. The pink arrow shows the X-ray flux level during the cycle III MAGIC campaign, for which radio data are not available. Radio measurements are at 11.2 GHz from RATAN-600 and at 15 GHz from RT/AMI. The dot-dashed line shows the expected "saxophone" shape, adapted from Szostek et al. (2008) . data simultaneous with cycle III and cycle IV MAGIC observations were available. Nevertheless, in the case of cycle III data, this does not prevent us from pointing out that Cygnus X-3 was in a quiescent state, just by using the soft X-ray measurements. For cycle IV data, quasi simultaneous radio observations (one day before MAGIC observations) were used. This latter choice does not affect our qualitative result since the source had already entered a post-flaring state. As shown in Figure 8 , in 2008 April, AGILE detected Cygnus X-3 (MJD 54572-54573) one day before a major radio flare (Trushkin et al. 2008 ) lasting a few days, but MAGIC started pointing at the microquasar 10 days after the peak radio emission.
All the high-energy flux peaks were detected in the right branch of the "saxophone", before, after, or during a flaring state. Although Abdo et al. (2009) quoted a time lag between the radio and the γ-ray peaks of 5±7 days, the correlation between the two energy bands is not yet clear. On the other hand, MAGIC observed Cygnus X-3 in its SS some days after the radio flare occurred (see Figures 8, 9) , although for the first nights of cycle V observations, the radio flux densities are rather high and oscillating between two small flares (see Figure 3) . 5 . DISCUSSION MAGIC observations of Cygnus X-3 cover all X-ray spectral states of the source in which VHE emission is thought to be likely produced either from a persistent jet in the HS or during powerful ejections in the SS. However, no significant excess events were found in any of the inspected samples.
VHE γ rays have been predicted from microquasar jets (Atoyan & Aharonian 1999; Romero et al. 2003; Bosch-Ramon et al. 2006) . A robust prediction of modeling is that photon-photon absorption cannot be neglected if the γ rays are produced close to a massive star (Bednarek 1997; Orellana et al. 2007 ). In particular for Cygnus X-3 the presence of a Wolf-Rayet companion, with temperature T * ≈ 10 5 K and radius R * ≈ 10 11 cm, leads to an optical depth τ ≥ 1 for VHE γ rays for an emitter located at several orbital radii from the star (Bednarek 2010) . Even under very efficient electromagnetic cascading, i.e., a radiation to magnetic energy density ratio 8 π u * /B 2 ≫ 1, the expected VHE fluxes are below the sensitivity of the present instruments (Bednarek 2010) . Therefore, in order to detect VHE photons, the emitter should be located far from the binary system.
Fermi/LAT detected Cygnus X-3 when it was in the SS and found orbital modulation for the radiation above 100 MeV with a photon index of 2.7 for the periods of enhanced activity (Abdo et al. 2009 ). For the epochs outside these highactivity periods, the GeV flux decreases significantly (Figure 2 in Abdo et al. (2009) ) and no modulation is found. The GeV orbital light curve of Cygnus X-3 in the highenergy active periods can be explained in the context of anisotropic inverse Compton scattering with the stellar photons (Abdo et al. 2009; Bosch-Ramon & Khangulyan 2009; Dubus et al. 2010) , which is also energetically more efficient than hadronic mechanisms such as pp interactions or photomeson production. Since very bright X-ray emission is produced in the inner accretion disk or at the base of the jets in Cygnus X-3, the GeV radiation would be absorbed unless it is originated beyond ∼ 10 10 cm above the compact object. This implies that the GeV radiation is produced in the jet of Cygnus X-3 rather than in the inner accretion disk/corona region. On the other hand, the GeV emitter cannot be too high in the jet, since otherwise there would not be strong orbital modulation (see also Abdo et al. 2009 ). Therefore, the observed GeV and the predicted detectable VHE emission cannot be explained by one particular population because the former should be produced in/close to the system and the latter farther from it. The location of a hypothetical VHE emitter could coincide with the innermost region of the radio emitting jet, which, to avoid synchrotron self-absorption, should start relatively far from the binary system. This is consistent with the fact that MAGIC did not detect Cygnus X-3 during the high-activity GeV period, even though the flux ULs are close to a power-law extrapolation of the Fermi/LAT spectrum to energies greater than 100 GeV and well below an extrapolation of the AGILE spectrum.
During the periods of GeV high-activity of the source, as by the synchrotron self Compton scenario (Atoyan & Aharonian 1999) , a detectable TeV signal could arise during the first hours of a radio outburst. Unfortunately, MAGIC has never observed the source during this phase of the flare, but always some days before or after the maximum radio flux. This radiation would not be strongly modulated, due to its origin far from the system. The two times more sensitive two telescopes arrangement, MAGIC phase II, may indeed detect Cygnus X-3 if it observes the source for longer time at the very maximum of a GeV flare, which might be even earlier than the onset of the radio outburst (Abdo et al. 2009 ).
In the HS, the VHE emission is expected to be produced inside the compact and persistent jets, whose total luminosity is estimated to be at least 10 37 erg s −1 (Martí et al. 2005 ). The MAGIC VHE γ-ray UL set at 1.1 × 10 −12 erg cm
is equivalent to a VHE luminosity of ≃ 7 × 10 33 erg s −1 at 7 kpc. Thus, the maximum conversion efficiency of the jet power into VHE γ rays is 0.07% which is similar to that of Cygnus X-1 for the UL on the VHE steady emission, but 1 order of magnitude greater than that of GRS 1915+105 (Albert et al. 2007a; Acero et al. 2009 ). These ULs are in good agreement with the theoretical expectations which generally predict a VHE steady luminosity of ≃ 10 32 erg s −1 . Persistent galactic jets do not seem to be good candidate sources to be detected at VHEs by the current sensitivity instrumentation. Only 10 times more sensitive future instruments, such as Cherenkov Telescope Array, may have a chance to detect such VHE emission. This would provide a new handle on the emission mechanisms of compact jets. e Maximum number of excess events computed by using Rolke's method. Table 2 for the meaning of the columns. 
